To investigate how inflation model selection is affected by the Pantheon sample of the type Ia supernovae data and the latest local measurement of Hubble constant, we constrain the primordial power spectra by using the Planck 2015 CMB temperature and polarization power spectra data, the Planck 2018 lensing power spectra data, the prior of optical depth τ = 0.054 ± 0.007 (1σ), the BICEP2/Keck Array CMB B-mode data, the baryon acoustic oscillation data, the Pantheon sample of the type Ia supernovae data, and the 1.91% local measurement of the Hubble constant. We find that the addition of the new type Ia supernovae data hardly changes the value of scalar spectral index ns, while adding the latest local H0 measurement leads to a larger value of ns. With the addition of the latest local measurement result of H0, we see that the natural inflation model is totally excluded at the 2σ level, the Starobinsky R 2 inflation model is marginally favored at around the 2σ level, and the spontaneously broken SUSY inflation model is the most favored model. In addition, we find that a running of the scalar spectral index and a running of the running are favored at the 1σ level when both of them are considered simultaneously.
I. INTRODUCTION
Inflation is proposed to explain some problems in the standard cosmology, such as the horizon, flatness, and monopole problems [1] [2] [3] [4] , and provide reasonable initial conditions for the standard cosmology. It refers to that the universe was accelerated exponentially in a very short period. During the epoch, inflation can generate the primordial density perturbations, which lead to the cosmic microwave background (CMB) anisotropies and the large-scale structure (LSS) formation in our universe. To understand the microscopic mechanism of inflation, a number of inflation models have been constructed phenomenologically. Determining if these models are favored by current observations helps us to understand the microscopic mechanism of inflation.
Usually, one combines the CMB data with the BI-CEP/Keck Array B-mode (BK) data to constrain the primordial power spectra of scalar and tensor perturbations [5] [6] [7] [8] [9] [10] . Excitedly, the results of Refs. [11] [12] [13] [14] show that the addition of the local measurement of Hubble constant favors a larger scalar spectral index n s , and can exert a significant effect on inflation model selection. Thus, in this paper, we revisit impact of the latest local measurement of the Hubble constant on inflation model selection. Compared with the previous local measurement result of H 0 [15] [16] [17] , the latest local measurement of the Hubble constant, H 0 = 74.03 ± 1.42 km s −1 Mpc −1 [18] , is larger. Due to an obvious positive correlation between H 0 and n s [12] [13] [14] , the latest local measurement of H 0 will exert a more significant effect on inflation model se-
lection.
We focus on some typical inflation models discussed in our previous work [12] [13] [14] . They are the prototype of the chaotic inflation model, the natural inflation model, the spontaneously broken SUSY (SBS) inflation model, the Starobinsky R 2 inflation model, and the prototype of brane inflation model. For more detailed introduction to these inflation models, see, e.g., Refs. [1, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . In this paper, in addition to using the Planck CMB data, the BK data, and the latest local measurement of H 0 , we will employ the latest BOSS data release 12 (DR12) results summarized by Alam et al. [31] and the new Pantheon sample of the type Ia supernovae (SN) date [32] to constrain the primordial power spectra of scalar and tensor perturbations.
The following issues will be discussed in this paper: (i) Can the new sample of the SN data affect inflation model selection? (ii) Which inflation models are excluded or favored with the latest local measurement of H 0 ? (iii) Are a running of n s and a running of the running favored by current observational data?
The organization of this paper is arranged as follows. In Sec. II, we describe in detail the observational data and the method used in this paper. In Sec. III, we discuss the impact on inflation model selection of the new SN data and the latest local measurement of H 0 , respectively. In Sec. IV, we consider a running of n s and a running of the running. We examine whether they are favored by the current latest observational data. At last, we draw a conclusion for our work in Sec. V.
II. DATA AND METHOD
By comparing constraint results of cosmological parameters derived from Ref. [33] and Ref. [34] , we find arXiv:1910.13944v1 [astro-ph.CO] 30 Oct 2019 that only the value of optical depth τ is decreased from τ = 0.066 ± 0.016 (1σ) [35] to τ = 0.054 ± 0.007 (1σ) [36] , and the constraint results of other parameters (e.g., Ω m and H 0 , etc.) are hardly changed. Thus, in this paper, we still employ the CMB temperature and polarization (TT, TE, EE) power spectra data released in 2015 [33] , together with the Planck 2018 CMB lensing power spectrum data [34] as well as the latest prior of τ = 0.054 ± 0.007 (1σ) [36] . In what follows, these data are uniformly referred to as "Planck" data.
We employ the B-mode polarization data taken by the new BICEP2/Keck observations up to and including the 2015 observing season [37] . These data are observed at three frequencies, i.e., 95, 150, and 220 GHz. Using these B-mode polarization data, the result of r 0.05 < 0.07 (2σ) is obtained [37] . When further the CMB TT power spectra data and other data are considered, the constraint result of r 0.05 is tightened to r 0.05 < 0.06 (2σ) [37] . In this paper, these B-mode polarization data from the BI-CEP2/Keck experiment are called "BK15" data.
To break degeneracy between cosmological parameters, we use the baryon acoustic oscillations (BAO) measurements of 6dFGS at z eff = 0.106 [38] , SDSS-MGS at z eff = 0.15 [39] , and the latest BOSS DR12 results in three redshift bins with effective redshifts z eff =0.38, 0.51, and 0.61 [40] [41] [42] . For the new Pantheon sample of the SN observation [32] , it contains 276 supernovae from the Pan-STARRS1 Medium Deep Survey and various low-redshift samples, covering the redshift range of 0.01 < z < 2.3. In addition, the latest local measurement of H 0 , H 0 = 74.03 ± 1.42 km s −1 Mpc −1 [18] , was presented with a total uncertainty of 1.91% by observing 70 long-period Cepheids in the Large Magellanic Cloud. Below, unless otherwise stated, the H 0 measurement denotes the result of H 0 = 74.03 ± 1.42 km s −1 Mpc −1 .
It is worth mentioning that the latest local measurement of H 0 is 4.4σ higher than the constraint result of H 0 = 67.4 ± 0.5 km s −1 Mpc −1 [36] using the Planck CMB power spectra data. Compared to previous analysis [15, 16, 35, 43, 44] , it exacerbates the H 0 tension between the local H 0 measurement and the Planck CMB measurement. To relieve the tension to some extent, the effective number of the extra relativistic degrees of freedom parameter N eff is considered in cosmological models, as discussed in Refs. [12-14, 16, 45-48] . In fact, the parameter N eff also affects the constraint result of n s [11] . N eff can suppress the CMB anisotropy power spectra at small scales. This can be compensated by increasing the value of n s . The result of Ref. [11] has been confirmed by Ref. [13] . Thus, to provide a consistent baseline model, we consider the parameter N eff whether the latest local measurement of H 0 is added or not.
In this paper, the ΛCDM+r+N eff model serves as a base model, in which r denotes the tensor-to-scalar ratio at the pivot scale k * = 0.002 Mpc −1 . In addition to r and N eff , other parameters of this model include the baryon density (Ω b h 2 ), the cold dark matter density (Ω c h 2 ), the ratio between the sound horizon size and the angular di-ameter distance at the last-scattering epoch (θ * ), the optical depth to reionization (τ ), the scalar spectral index (n s ), and the amplitude of the primordial scalar power spectrum (A s ). When a running of n s , α s (dn s /d ln k), or a running of the running, β s (d 2 n s /d ln k 2 ), is considered, the model is written as ΛCDM+r+N eff +α s or ΛCDM+r+N eff +α s +β s . The priors of all these parameters are the same as those in Ref. [35] . The number of e-folds N is uniformly taken as N ∈ [50, 60]. To derive the posterior parameter probabilities, we use the Markov Chain Monte Carlo (MCMC) sampler CosmoMC [49] .
III. IMPACT OF THE LATEST LOCAL MEASUREMENT OF H0 ON INFLATION MODEL SELECTION
We use the Planck+BK15+BAO data, the Planck+BK15+BAO+SN data, and the Planck+BK15+BAO+SN+H 0 data to constrain the ΛCDM+r+N eff model. The detailed constraint results are shown in Tab. I. In this paper, we will give 1σ constraint errors of cosmological parameters and 2σ upper limit of the parameter r 0.002 . We obtain With the Planck+BK15+BAO+SN data, the Harrison-Zel'dovich (HZ) scale-invariant spectrum with n s = 1 is excluded at the 5.06σ level. When the latest local measurement of H 0 is added, the value of n s is increased from n s = 0.9651 ± 0.0069 (1σ) to n s = 0.9794 +0.0056 −0.0057 (1σ). In this case, the HZ scale-invariant spectrum is excluded at the 3.68σ level. Meanwhile, the upper limit of r 0.002 is increased from r 0.002 < 0.057 (2σ) to r 0.002 < 0.061 (2σ). In fact, there is no effect on the constraint result of r 0.002 when the new SN data or the local measurement of H 0 is added to the Planck+BK15+BAO data. According to the above constraint results, we find that adding the local measurement result of H 0 only changes the constraint on the parameter n s .
Next, we give the constraint results using the Planck+BK15+BAO data, the Planck+BK15+BAO+SN data, and the Planck+BK15+BAO+SN+H 0 data in FIG. 1 . The contours of (n s , r 0.002 ) with the Planck+BK15+BAO+SN data are almost overlapped with that with the Planck+BK15+BAO data.
Thus, in the following, we only discuss the constraint results with the Planck+BK15+BAO+SN data and the Planck+BK15+BAO+SN+H 0 data, to show the impact of the latest local measurement of H 0 on inflation model selection. Comparing the red and blue contours, we find that when the latest local measurement of H 0 is added to the Planck+BK15+BAO+SN data, an obvious right shift of n s is yielded, resulting in some great changes of inflation model selection.
With the Planck+BK15+BAO+SN data, the constraint results of n s and r 0.002 are consistent with the inflation models with the concave potential. For the inflation models considered in this paper, the V (φ) ∝ φ and V (φ) ∝ φ 2 inflation models with a monomial potential are excluded; the natural inflation model and the SBS inflation model are marginally favored at around the 2σ level; other cases of inflation model are located within the 2σ region, in which the R 2 inflation model and the brane inflation model with n = 4 are the most favored ones at the 1σ level in this case.
With the Planck+BK15+BAO+SN+H 0 data, partial constraint results are consistent with the predictions of the inflation models with the convex potential. For the above inflation models, in addition to the V (φ) ∝ φ and V (φ) ∝ φ 2 inflation models, the natural inflation model is totally excluded; the R 2 inflation model is marginally favored at around the 2σ level; other inflation models are favored within the 2σ region, in which the SBS inflation model is the most favored model at the 1σ level. Overall, when the latest local measurement result of H 0 is considered on the basis of the Planck+BK15+BAO+SN data, the observational status of the R 2 inflation model and the SBS inflation model have changed dramatically.
IV. CONSTRAINTS ON THE RUNNING SPECTRAL INDEX
In this section, we use the Planck+BK15+BAO+SN data and the Planck+BK15+BAO+SN+H 0 data to constrain the ΛCDM+r+N eff +α s model and the ΛCDM+r+N eff +α s +β s model, respectively. The detailed constraint results are shown in Tab. II. For the Obviously, α s = 0 is well consistent with the Planck+BK15+BAO+SN data and the Planck+BK15+BAO+SN+H 0 data. Due to a positive correlation between n s and H 0 (as shown in  FIG. 2) , once the latest local measurement of H 0 is added to the Planck+BK15+BAO+SN data, a larger value of n s is obtained. Meanwhile, the constraints on the ΛCDM+r+N eff +α s model has an evident improvement.
For 
Similarly, we still obtain a larger value of n s and better constraints on other parameters (as shown in FIG. 3) when the latest local measurement result of H 0 is considered. In this case, we find that α s > 0 (1σ) and β s > 0 (1σ) is favored whether the latest local measurement of H 0 is employed or not.
V. CONCLUSION
We investigate the impact on inflation model selection of the Pantheon sample of the SN data and the latest local measurement of H 0 . Other observations used in this paper including the Planck data, the BK15 data, and the BAO data. To reduce the H 0 tension to some extent, the parameter N eff is considered in cosmological models. We use the Planck+BK15+BAO data, the Planck+BK15+BAO+SN data, and the Planck+BK15+BAO+SN+H 0 data to constrain the primordial power spectra. We find that when the Pantheon sample of the SN data are added, the value of n s is hardly changed, indicating that the new SN data cannot affect the observational status of inflation models.
However, further considering the latest local mea-surement result of H 0 leads to a larger value of n s . By comparing the theoretical predictions of some typical inflation models with the constraint results of the above observational data. We find that the latest local measurement of H 0 can exert a significant effect on inflation model selection. With the Planck+BK15+BAO+SN+H 0 data, the natural inflation model is excluded at the 2σ level, the R 2 inflation model is marginally favored at around the 2σ level, while the SBS inflation model becomes the most favored model. It is greatly different from the case with the Planck+BK15+BAO+SN data.
In addition, we use the Planck+BK15+BAO+SN+H 0 data and the Planck+BK15+BAO+SN+H 0 data to con-strain the running spectral index α s and β s . We find that, when only the parameter α s is considered, α s = 0 is still favored at the 1σ level. When both α s and β s are considered, α s > 0 (1σ) and β s > 0 (1σ) are obtained.
